Differential modes of transfer RNASer recognition in Methanosarcina barkeri.
Two dissimilar seryl-transfer RNA (tRNA) synthetases (SerRSs) exist in Methanosarcina barkeri, one of bacterial type and the other resembling SerRSs present only in some methanogenic archaea. To investigate the requirements of these enzymes for tRNASer recognition, serylation of variant transcripts of M. barkeri tRNASer was kinetically analyzed in vitro with pure enzyme preparations. Characteristically for the serine system, the length of the variable arm was shown to be crucial for both enzymes, as was the identity of the discriminator base (G73). Moreover, a novel determinant for the specific tRNASer recognition was identified as the anticodon stem base pair G30:C40; its contribution to the efficiency of serylation was remarkable for both SerRSs. However, despite these similarities, the two SerRSs do not possess a uniform mode of tRNASer recognition, and additional determinants are necessary for serylation specificity by the methanogenic enzyme. In particular, the methanogenic SerRS relies on G1:C72 identity and on the number of unpaired nucleotides at the base of the variable stem for tRNASer recognition, unlike its bacterial type counterpart. We propose that such a distinction between the two enzymes in tRNASer identity determinants reflects their evolutionary pathways, hence attesting to their diversity.